Bovine Osteochondral Tissues: A Questionable Model to Evaluate Mechanical Loading In Vitro.
Articular cartilage exists within synovial joints to adsorb and distribute mechanical loads to the subchondral bone. Mechanical loading is one aspect of a wide range of microenvironmental stressors that contribute to the maintenance of articular cartilage. The aim of the current study was to characterize bovine osteochondral tissues and to assess their suitability to serve as a model for investigating the effects of mechanical loading on cartilage tissue in vitro using a custom-made reactor system. Osteochondral tissues were harvested from bovine knee joints and cultured up to 24 days in loaded and unloaded conditions. Notably, we found a considerable zone-specific heterogeneity between cartilage explants harvested from the same joint as evidenced by histology and gene expression levels. Results using the reactor system revealed that differences observed after mechanical loading varied within the range of the heterogeneity observed amongst the different cartilage explants. Thus, it may be difficult to obtain reliable and reproducible data in mechanical loading experiments from these tissues in vitro, especially in cases where small variations between the experimental groups are expected. This will likely lead to the reporting of false positives or negatives in studies investigating the effect of mechanical load on the function of cartilage tissue.